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Abstract. For successful climatotherapeutic reatment the body has to be exposed daily over several weeks 
under an exact dosage regime, to the biometerological conditions. For doing this - to provide rest, or to apply 
stimuli- four different methods are described: climatic terrain treatment, fresh air rest-cures, air baths and 
heliotherapy. Climatotherapy is conducted in a marine climate, in upland and in alpine regions. These three zones 
differ in the intensity of their climatic stimuli. Today, climatotherapy has become more differentiated, and has been 
newly structured following objective parameters. It always refers to specific diseases. 
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Introduction 
The traditional view of climatotherapy is that existing 
complaints could be reduced or an existing disease could 
be cured, simply by exposing the patient o a particular 
climate. This applies mainly to diseases of the skin and the 
respiratory system and their treatment by climatotherapy 
in high mountain areas or at he seaside. However, in most 
of our health resorts, which are situated at medium 
altitudes, the patient will indeed be relieved from stressful 
environmental conditions, but the intensity of the physio- 
logical stimulus resulting from the climatic onditions i  
not high enough to influence aclinical picture directly. In 
this situation, climatotherapy has to be carried out as 
indication-oriented health resort therapy, intentionally 
supported by a particular climate ('climate cure'). 
Therapeutic objective of climatotherapy: adaptation 
to natural environmental factors or relief rom stressful 
climatic elements 
The basic principle of all kinds of climatotherapy is 
based on two points: rest, or relief, and adaptation to 
natural environmental f ctors. 
In climatotherapy atnaospheric qualities in general are 
not considered as isolated phenomena, but in the per- 
spective of their combined effects on men. Therefore the 
meteorological parameters are combined in so-called 
effect complexes (fig. 1): thermal, actinic and chemical 
(see Jendritzky in Part I of this review). 
The thermal effect complex including air temperature, 
air humidity, wind speed and short- and long-wave 
radiation takes a primary place in climatotherapy. The 
Atmospheric Influence Complexes 
,~ r numiai L ~ " 
Figure 1. Meteorological effect complexes (adapted from S6nnir~g 4~and JendritzkyW). 
948 Experientia 49 (1993), Birkh/iuser Verlag, CH-4010 Basel/Switzerland Reviews 
parameters of this complex have effects on man's ther- 
moregulation: human heat exchange between the body 
and the environment is conducted by radiation, convec- 
tion, conduction and evaporation (see H6ppe in Part I 
of this review). The circulation is involved in all forms 
of heat exchange, as the blood leads the internal heat to 
the skin. 
At high temperatures the most important mechanism of 
heat exchange is the evaporation of sweat. However, it is 
limited by the water vapour pressure, the absolute water 
concentration i  the air. In a warm environment the 
body therefore has to increase the activity of the circula- 
tion to dispose of heat, and on the other hand, evapora- 
tion is automatically limited by high air humidity. A 
warm and humid environment is an additional strain and 
has to be avoided. Therefore relief rom warm and humid 
air is one of the basic principles of climatotherapy. 
A cool environment, however, forces adaptation and is 
an ideal basis for all forms of clim.atotherapy. 'Harden- 
ing' is one of the most important goals of climatother- 
apy in  terms of prevention. Hardening is supposed to 
increase the ability to compensate for external stresses 
like cold stimuli. 
Each cold stimulus causes an immediate ffect; the 
therapeutic goal of hardening is achieved by adaptation 
to recurring stimuli (fig. 2). The physiological mecha- 
nisms by which resistance against infection is improved 
by hardening are not yet sufficiently understood. The 
optimizing of local blood circulation has been dis- 
cussed, as well as an increase of an unspecified immuno- 
logical response. 
Although many questions concerning the physiology 
and the health-improving effects of hardening have not 
yet been answered, hardening is a basis of many clima- 
totherapeutic applications. 
To summarize: rest and relief are promoted by staying 
in a climate free of air pollution, allergens or stressing 
atmospheric conditions, like a high heat load. Stimuli 
which trigger adaptation are UV-radiation, visible light, 
the lowered oxygen partial pressure at high altitudes 
(more than 1600 m), high wind Speed and low tempera- 
tures. 
The terms 'stimulus' and 'relief' have to be used with 
caution, because what may be a stimulus under some 
conditions may, under other conditions, provide rest 
and relief. For instance, wind in exposed locations in 
mountain areas with a high cool-off rate is a strong 
stimulus. However, on hot days the wind's cooling 
effect makes a longer stay outside possible without 
strain on the body's thermal regulatory system. Then it 
has a relieving effect. Stimulus and rest - both are 
elements of climatotherapy (fig. 3). 
The bioclimatie zones and their therapeutic effects 
Climatotherapy is conducted in three bioclimatic zones: 
near the sea, in upland areas, and in alpine regions. 
These three zones differ in the intensity of their climatic 
stimuli. 
Marine climate 
This climate provides strong stimuli, which forces adap- 
tation. 
The stressors are: 
- low temperature, 
- high wind speed, 
- UV-radiation, and 
- maritime aerosol. 
The adaptation to these factors leads especially to hard- 
ening, to an increase of endurance capacity and to a 
loosening of bronchial mucus. 
HARDENING 
Skin: 
COLD Muscle: 
9 reduction of cold sensitiveness 
9 shifting to lower temperatures 
9 increase of vasoconstriction 
9 faster and stronger rewarming of skin 
9 moving of shivering threshold to lower values 
9 increase of central muscle shivering 
ADAPTATION 
Circulation: 9 initial blood pressure ,~ 
9 heart frequency ~ 
Metabolism: 9 metabolism 
Resistance 
against cold: 9 local skin blood flow ~' 
9 humoral immunity i' 
! 
There are still several questions left to work on 
about health promoting effects of hardening, 
Figure 2. Physiological changes because of cold adaptation, i.e. hardening. Thin arrows signify increase or dec ease. 
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Figure 3. Basic principles of climatotherapy. Thick arrows indi- 
cate relationships, thin arrows signify increase or dec ease. 
The relieving elements of sea climate are: 
- air purity, 
- absence of allergens, and 
- absence of heat load. 
These provide for an increase of the respiratory func- 
tion and for a reduction of allergic reactions of the 
respiratory system and the skin. The absence of heat 
load relieves the cardiovascular system. An experimen- 
tal proof of a physiological response to iodine in sea-air 
is still lacking. 
In comparison to the marine climate on islands, a 
coastal climate shows a slight moderation in almost all 
parameters, ince it is influenced by the continent. The 
climatic conditions on islands, and the climate immedi- 
ately by the sea, are most suitable for climatotherapy 
(thalassotherapy). 
The most important indications for therapy in a seaside 
climate are respiratory diseases, allergies, diseases of the 
skin, and atopias 7.In addition, there are detailed studies 
available about therapeutic effects on patients with car- 
diovascular disorders 23 or exhaustion syndrome, and 
with complaints of the locomotor system. A careful 
dosage of thermal stimuli is, however, necessary - the 
sensitivity of patients with diseases of the locomotor 
system to cool and humid stimuli is well known 42. The 
so-called 'regimen refrigerans', the application of slight 
cold stimuli, has been used systematically for a long 
timeZL The cures are still very popular at the present 
day for children with infections who are suffering from 
immuno deficiencies 32. 
High mountain climate 
The high mountain climate exists, by definition, at 
locations more than 1000m above sea level (ASL) 
including valleys ~. Increased UV-radiation and wind 
speed, and reduced oxygen partial pressure, air temper- 
ature, air humidity and air pollution are the most 
important factors. 
In Swiss high mountain areas climatotherapy was al- 
ready practised at the turn of the century. Particularly 
the climate treatment of tuberculosis gained impor- 
tance. Today <high-altitude climate therapy' is used for 
dermatological diseases, like psoriasis or neurodermati- 
tis, taking advantage of the strong UV-radiation, and 
also for patients with allergic reactions of the respira- 
tory system, making use of the complete absence of 
allergens, like pollen and house dust mites. 
Owing to the low air temperature in combination with 
the decreased air humidity, physical exertion is possible 
with relatively little thermoregulatory strain; the high 
mountain climate therefore additionally provides partic- 
ularly good conditions for endurance training of pa- 
tients with cardiovascular diseases. Research 18 has 
confirmed the harmlessness of stays at high altitudes for 
patients recovering from coronary diseases, or for hy- 
pertensive patients: in hypertensive patients pulse fre- 
quency, systolic and diastolic blood pressure are even 
lowered during a four-week stay in a high altitude area 
(fig. 4). Caution has to be taken with exposing older 
people to too large an altitude difference in too short a 
space of time, as already-existing cardiac irregularities 
might be enhanced. Stays at high altitude have a posi- 
tive influence on performance and training effects. After 
a drop in performance atthe beginning, training at high 
altitudes causes an intensification of cardio-circulatory 
adaptation. 
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Figure 4. Systolic blood pressure of patients with hypertonia in 
quiet state, at defined ergometer load and in rest phase, during a 
stay at an altitude of 2000 m and after their return home (el 
Inama and Halhuber et a]JS). 
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Several studies have dealt with the application of cold 
stimuli of various intensities during climatotherapy in
alpine areas (particularly reference 39). Slight thermo- 
physiological changes were found; the skin temperature 
which was the most comfortable for the patients was 
highly significantly changed towards lower temperatures 
after the therapy. This is a clear indication of a reduced 
cold-sensitivity, and is regarded as a sign of a completed 
hardening process. 
Upland climate 
In these regions the altitudes used therapeutically 
range from 300 m ASL to 1000 m ASL. The topography 
influences the course of the weather significantly. The 
medium altitude climate shows mostly the same 
parameters as high mountain areas, nevertheless with 
reduced intensity. On the windward side of a range of 
hills, clouds and rain are more predominant compared 
to those areas in the lee, which are characterized by few 
clouds and longer hours of sunshine. During autumn 
and winter, in high-pressure weather situations, the 
valleys are cold and foggy, which leads to a reduction in 
air purity. Above the inversion layer, mild thermal 
conditions with high air purity and high radiation inten- 
sity can be found. In the summer, mountain and valley 
wind circulation, which is strongest on the slopes, pro- 
vides good conditions for climate cure. The winds stim- 
ulate a constant exchange of air and therefore ensure 
lower temperatures during the night in valleys. 
The mild medium-altitude upland climate offers good 
conditions not only for rest, but also for sport-medicine 
oriented endurance training. Almost all conditions can 
be treated in this climatic situation 37. The only contra- 
indications are allergenic asthma and hay fever, as aller- 
gens in the form of pollen, moulds and house dust mites 
do always exist (see Puls, Bock and Leuschner in this 
issue). 
According to the geographical situation of the particu- 
lar resort, the climate of medium-altitude upland areas 
can offer either resting effects or increased stimuli. As 
the stressors at medium altitudes are weaker than those 
in high mountain resorts, these resorts offer the more 
relieving components of climatotherapy. Therapy re- 
quiring adaptation can usually only be achieved in this 
climate when exposure is combined with physiotherapy. 
Adaptation cannot be achieved by the climate alone. In
this case, the term 'climate cure' should be used instead 
of 'climatotherapy' (see 'Practice of climatotherapy' 
below). 
Methods of climate-exposure and their therapeutic effects 
For a successful climatotherapeutic reatment the body 
has to be exposed daily over several weeks, with an 
exact dosage, to the biometeorological conditions like 
temperature, wind and UV-radiation. In traditional eli- 
Table. Terrain treatment: general requirements for th  footpath 
system 
9 different lengths of paths 
9 various ascending gradients (increasing r qu rements) 
9 geographical situation with excellent air purity 
9 different altitudes (different radiation, wind and temperature 
conditions) 
9 paths in the sun and in the shade (limitation of sun exposure) 
9 soft ground, varied, but by no means asphalt 
9 benches 
9 it has to be known whether the path is passable during the 
whole year and under bad weather conditions 
9 starting points easy to reach without a c r (public transport, 
cable cars, etc) 
9 for emergencies: drive-back service, medical first aid 
9 dosage of endurance training after calculation of the physical 
load 
matotherapy, four different methods to provide rest or 
to apply stimuli are described: climatic terrain treat- 
ment, fresh air rest-cures, air baths, and heliotherapy. 
Terrain treatment 
What is called 'terrain treatment' means walking on 
sloping footpaths at a given walking speed with due 
consideration of the incline. In many clinics which spe- 
cialize in recuperation and rehabilitation, and also in 
the form of an actual cure, this therapy is gaining 
ground. 
During a terrain treatment the patients are confronted 
with the geomorphological structure and the specific 
climatic conditions of the health resort. To carry out the 
terrain treatment effectively, it is necessary that there 
should be a suitable range of terrain-treatment paths 
(table), the dosage must be correct, and the climate has 
to be suitable for therapeutical use. 
Dosage. The idea of training during terrain treatment is
fundamental. The cardiovascular t aining could consist 
of exercises leading to a systematic increase in physical 
endurance capacity. The main element of terrain treat- 
ment has to be endurance training, which consists of the 
improvement of heart capacity, blood circulation s lung 
function and muscular metabolism. The physiological 
parameter for the dosage of the physical oad is pulse 
rate: a heart-rate of 180 beats minus age should be 
maintained during the training period. This cardiovas- 
cular training must be carried out three to four times 
every week for a period of 20 to 40 minutes for at least 
three weeks in order to obtain an improved state of 
health 15. 
The training adaptation of the cardio-circulatory s stem 
can be differentiated into a central and a peripheral part 
(fig. 5). This adaptation to endurance training reduces 
the danger of strain caused by a disproportion between 
the oxygen available and the oxygen need in the myo- 
cardium by increasing the oxygen offered. 
Influence of the climatic conditions during terrain treat- 
ment. The effects of a cool body temperature on some 
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Adaptation to endurance training 
central 
peripheral 
Oz-uptake 1'
Hf 
RRs J, 
catecholamine J, 
peripheral resistance of 
cardiac vessels ,L
muscle metabolism t 
blood flow f 
) increase of oxygen uptake 
Figure 5. Physiological consequences of endurance training 
(following Hollmann and Hettinger]5). H f=hear t  frequency; 
RRs = systolic blood pressure. 
physiological parameters i  well known. During bicycle 
ergometer exercise under cool conditions - cold stimuli 
over the total body surface - heart rate decreased, 
compared to that during exercise at normal room tem- 
perature 5~ At the same time, oxygen uptake and cardiac 
output increase 33. Even when only the face is exposed to 
cold air during exercise of a bicycle ergometer, a decrease 
in heart rate can be observed. An effect can also be found 
when both the skin temperature and also the core 
temperature are lowered simultaneously. During bicycle 
ergometer exercise after pre-cooling, the body tempera- 
ture as a mean of core and mean skin temperatures was 
lowered 1 ~ and performance and O2-pulse at a given 
heart rate were significantly higher 8,9. 
Based on blood lactate concentration, our own studies 4~ 
show an increase of the endurance ffect brought about 
by a cool environment during training. The effect of 
cardio-pulmonal training can be induced under simulta- 
neous cold adaptation during a terrain cure. Cold adap- 
tation has an amplifying effect on the endurance 
training effect when the terrain treatment is conducted 
with a cool body shell. 
This combination can be achieved by terrain treatment 
under cool conditions 4~ During terrain treatments last- 
ing three weeks, which were conducted in the high- 
mountain climate of Garmisch-Partenkirchen, Germany 
(800-1800m above sea level) and of Davos, Switzer- 
land (1600-2000mASL), 153 cure patients without 
organic findings were randomly divided into three 
groups. Two groups carried out a therapy programme 
under different hermal conditions. The subjects in the 
'zero group' did not join the therapy programme. 
With patients in the 'cool group' the body shell was 
cooled down or kept cool, according to defined values, 
during the terrain walks. This was guaranteed by the 
clothing used, which was based on the known connec- 
tion between body heat balance during physical work, 
39 core temperature 
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Figure 6. Course of mean skin temperature and rectal (core) 
temperature during terrain treatment under neutral and cool 
thermal conditions. Given walking speed and clothing (n = 32). 
Acute measurement; beginning, three measuring points and end of 
the cure exercise path. 
subjective thermal sensation, and the insulation values 
of the clothes, depending on climatic environment con- 
ditions I3,2~ The 'cool group' showed, on average, a
skin temperature about 2 ~ lower than the group 
working under well balanced thermal conditions (con- 
trol). The core temperature, however, was not influ- 
enced (fig. 6). The dosage of endurance performance 
was achieved with an increase in walking speed and 
training time. 
Work under conditions of reduced skin temperature 
leads to an improvement in actual aerobic performance. 
During the acute test in the terrain, the blood lactate 
concentration under cool conditions was slightly, but 
significantly, lower for the same performance than un- 
der thermally neutral conditions. 
After three weeks of training the patients of the 'cool 
group' showed a significantly lower increase in lactate 
than the patients in the control group under the same 
load (fig. 7). The blood lactate concentrations of cool 
and control groups differed at the end of the cure, under 
the same load, significantly. 
The results show that under cool conditions, the same 
work is done in a more aerobic way. To achieve this 
immediate ffect a reduction of mean skin temperature 
by 2 ~ is enough. Endurance training with a cool body 
shell leads additionally to a cold-induced increase of the 
aerobic muscle metabolism. This increase is reflected in 
the level of blood lactate which results from easy en- 
durance training: the training effect is almost doubled. 
Making use of low air temperatures and wind leads to 
clear therapeutic success. 
For the treatment of various diseases an experimental 
basis in climatotherapy exists. Results of studies of 
terrain treatment provide a secure basis for the treat- 
ment of patients with functional cardio-circulatory dis- 
orders 4~ arteriosclerosis ~6 and coronary heart disease 3~. 
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Figure 7. Blood lactate concentration before and after bicycle 
ergometer test (thermally neutral test conditions), at beginning 
1" 
I 
7"7 
/ . /  
/ /  
, / /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ . /  
/ /  
/ /  
/ /  
/ /  
/ /  
/ /  
[ ]  beginning 
[ ]  end of cure 
zero group 
(n = 29) 
and end of cure, for cool group (n = 63), control group (n = 61) 
and zero group (n= 29). 
Fresh air rest-cure 
The second climatotherapeutical treatment is the fresh 
air rest-cure. It is defined as 'slight exposure to cold 
during rest'. The goal of the fresh air rest-cure is cold 
adaptation, the stimulation of regeneration and a slight 
increase in physical endurance capability. 
The ideal way of relaxation during rest therapy is sleep- 
ing during the day in the fresh air, under conditions 
where the body is cool. The physiological basis of fresh 
air rest-cure is that rest, combined with a slightly de- 
creased skin temperature over a period of about 40 
minutes per day, leads to definite physical relaxation. 
The regeneration which occurs at the same time leads 
additionally to a slight increase in endurance capability 
('training en repos'). Experimental work concerning 
'training en repos' originates mostly from the former 
GDR and the Soviet Union. In recent years, the effects 
of fresh air rest-cures have been intensively studied. 
However, in one study a4, the fresh air rest-cure to 
which healthy persons and patients with disorders of 
the cardio-circulatory system without organic findings 
were exposed was very intensive. The subjects under- 
went a fresh air rest-cure for 6 days a week over 5 
weeks in which they remained lying down until cold- 
induced shivering occurred. After these 5 weeks the 
exposed group had a significantly increased functional 
capacity. 
These results could be confirmed by our own research, 
using mild cold exposure 44. The cool group felt 'slightly 
cool' during the fresh air rest-cure, which was con- 
ducted 4 times a week over 4 weeks. At the end of the 
cure, heart frequency and lactic acid showed a signifi- 
cantly lower increase in ergometer tests than was found 
under the same load at the beginning of the cure. The 
values for the cool group at the end of a fresh air 
rest-cure were significantly lower than the values for the 
thermoneutral control group (fig. 8). 
The astonishing result is that resting, in combination 
with a parallel cooling of the body's shell - as practised 
during fresh air rest-cures - leads to an increase in 
physical endurance capacity. Of course it has to be 
assumed that the increase in endurance capacity 
brought about by a fresh air rest-cure is not as big as 
that achieved by physical endurance training. However, 
the two methods, fresh air rest therapy and terrain 
treatment, could complement each other excellently in 
terms of their therapeutic effects. Therefore, today, 
fresh air rest therapy is conducted in addition to various 
other cures. 
Although there is a lot of experience of the hardening 
effects of the fresh air rest-cure, measured values of the 
immunological reactions are still lacking. 
To summarize: with the fresh air rest-cure a reduction 
in the predisposition to infection 47 can be achieved, and 
functional cardio-circulatory diseases 5"2s can be im- 
proved. Although the treatment of diseases of the res- 
piratory systems and of tuberculosis ~2 using fresh air 
rest-cures can look back on a long tradition, so far 
experimental proof of the effectiveness of such treat- 
ment is still lacking. 
Air baths 
An air bath is a stay in the fresh air with the body 
uncovered. It is a type of cold therapy, so if the radia- 
tion intensity of the sun is high it can only be carried 
out in the shade. The activity is kept low and will be 
adjusted to the thermal conditions according to the 
subjective feeling. Transpiration should be avoided. The 
therapeutic goal and the basic principles are the same as 
those of the fresh air rest-cure. 
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Figure 8. Heart frequency of patients before and after a fresh air and control group (thermoneutral, n = I1), ergometer test with 
rest-cure lasting 4 weeks. Cool group (slightly cool, n = 12) increasing load. 
Helio therapy 
Heliotherapy is the exposure of sick parts of the body 
or the body as a whole to the sun's radiation. Through 
heliotherapy, adaptation on various levels is sought. 
Goals are the avoidance of osteoporosis, an increase of 
skin peeling in psoriasis, the suppression of the activity 
of the Langerhans' cells of the skin in allergic eczema, 
an increase in the endurance capacity, and in the long 
term an increase in the immunological response. The 
traditional therapeutic goal of the heliotherapy was the 
increase of vitamin D production. A recent publication 
on the multitude of effects caused by UV-radiation has 
been published by Biihring and J ung  1 i. 
Amongst other results, UV-radiation is supposed to 
have an effect on the increase of endurance capacity. 
Several experimental studies using artificial radiation 
confirm this. B/ihring 1~ and other authors found a de- 
crease of the heart frequency with and without load 
after serial UV-radiation. Roediger et al. 3s could prove 
an increased oxygen uptake. Humpeler and others 17 
found an increased oxygen transfer from the erythro- 
cytes to the mitochondria. Other research groups found 
an increased oxygen partial pressure, a decrease of lactic 
acid increase under load 2s, and improved flow qualities 
of the blood a,~~ Based on these results, the conclu- 
sion is being discussed that UV-radiation induces the 
same metabolic effects as endurance training. 
Our own studies on natural heliotherapy within the 
framework of the climate cure therapy of Davos shows 
an increase of endurance capacity brought about by 
natural UV-radiation 45. On average the lactic acid level 
(fig. 9) in the 'sun group' reached significantly lower 
values under the same load at the end of the 3-week 
cure. The difference in the strain values at the end of the 
cure between the two groups is significant: the patients 
of the 'sun group' show an increase in endurance capac- 
ity, i.e. the increase of lactic acid was reduced by 
0.5 mmol/1, whilst the control group shows no change 
of capacity. 
The slowing down of additional anaerobic energy pro- 
duction at the end of the 3-week heliotherapy seems to 
depend linearly on the number of hours in the sun. The 
results, backed up by the lactic acid level, show a 
significant improvement of the endurance capacity 
among the sun group in comparison to the control 
group. Of course, the same effects cannot be expected 
from a 3-week heliotherapy as with an endurance train- 
ing; nevertheless, natural heliotherapy could be a sup- 
porting part of an endurance training or, as an 'en 
repos' training (i.e. slight increase of capacity during 
periods of rest), it could be used with patients who have 
to stay in bed. 
In addition, it is thought that natural UV-light leads 
to an increase in well-being. Physical complaints were 
reduced by natural heliotherapy43: the sun group 
showed a greater eduction of physical complaints than 
the control group. This difference in improvement of 
physical complaints can be established statistically. 
The positive effects of UV-radiation have been clearly 
shown in dermatology: for the treatment of diseases of 
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the skin like psoriasis and neurodermatitis with helio- 
therapy 6,7,26,27,49 there are proven results. The same is 
the case with disorders of the skeleton like osteoporosis 
and osteomalacia ~ 29,4s. Functional diseases of the 
cardio-circulatory s stem are also considered to be in-
fluenced by heliotherapy ~1,6s. The therapeutical success 
with other diseases, such as a predisposition to infec- 
tions 22,36, seasonal depression 34, arthritis 22 and diseases 
of the respiratory system 4 still remain to be examined in 
further studieS. 
Dosage. The dosage criterion for heliotherapy is the 
energy of the erythema effective ultraviolet part of the 
sun's radiation, the UV-B-radiation (see Ambach and 
Bhumthaler in Part 1 of this review). Using a dosage 
just below the individual minimum erythema dosage, 
following today's scientific knowledge, one can assume 
that there will be no danger or damage, as can happen 
through chronic over-exposure to UV-radiation, or an 
overdose. This limit, however, is being reevaluated 
again. 
Practice of climatotherapy in health resorts: 
climate cure concepts 
In the past decades, climatotherapy was only practised 
in the Swiss villages of Davos and St. Moritz in the high 
Alps, and in some German sea health resorts like 
Norderney. The reason for this lay mainly in the preva- 
lence of medicine-based treatment methods, which 
made climatotherapy look superfluous and too time- 
consuming. Furthermore, cures in health resorts were 
mainly not understood as a special therapy, but as an 
addition to the various possibilities of physical therapy. 
Therefore none of the forms of climatotherapy de- 
scribed above were offered to treat a particular disease. 
The consequences were a clear drop in the amount of 
scientific research on climatotherapeutic methods and 
their application in practice. 
At the moment, climatotberapy is being differentiated 
again, and newly structured following objective parame- 
ters. Recent climatotherapeutic results 4~ have led to the 
conclusion that the different methods of exposure 
should not be separated from each other, but have to be 
combined, so that they complement each other and 
support each other in their therapeutic effects. The way 
the methods are combined will always depend on the 
indication. 
The effect of the combination of the different methods 
of climate exposure on specific diseases i  an area where 
further research is needed. Firmly-established results 
have until now been presented on terrain treatment 
under cool conditions as a treatment of functional 
cardio-circulatory diseases, and on the combination of 
a fresh air rest-cure and terrain treatment in treat- 
ing patients with states of exhaustion 4~ There is also 
Inama's and Halhuber's ~8 research on the effects of 
alpine terrain treatment on patients with hypertonia 
(see fig. 4). 
The positive individual factors included in a therapeutic 
regime using the climate can only then be fully effective 
when they are offered in the correct sequence. It has to 
be examined whether terrain walks have to be con- 
ducted every day or only every second day, which types 
of rest or lying-down breaks are useful, how the transi- 
tion from climate exposure to a rest phase is to be 
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designed, and what measures of physical therapy should 
support climate exposure. Each climate cure needs - 
after a particular indication has been ascertained - a 
special concept concerning the time and the measures to 
be used, covering the whole course of the cure. 
The new concepts for climate cures - especially for health 
resorts at medium altitudes - therefore consist mainly of 
a suitable combinat ion of the following therapy forms: 
physical training, goal-oriented usage of climatic and 
weather factors, rest, and supporting physiotherapeutic 
measures. The use of this form of therapy, and of the 
elements contained within it, during a cure, should 
take place in a chronobiological ly correct rhythm of  load 
and rest. This new concept of climate cures takes into 
consideration not only the correct sequence of the effects 
of climatic and weather factors, but  coordinates this 
with other physical and therapeutic factors which are also 
part of the climate cure. 
1 Amelung, W., Becker, F., and Jungmann, H., Medizinische 
Klimatologie, in: Balneologie und Medizinische Klimatologie, 
pp. 1-90. Eds W. Amelung and G. Hildebrandt. Springer 
Verlag, Berlin 1986. 
2 B/iumler, H., Scherf, H. P., Meffert, H., Lerche, D., and 
Thfimmler, M., EinftuB der Ultraviolett-Ganzk6rperbe- 
strahlung auf Fliel3eigenschaften des Blutes. D rmatol. 
Monatsschr. 171 (1985) 366-371. 
3 Beckmann, P., Die Terrainkur, das vielschichtige Training. 
Kneipp-Pysiotherapie 6 (1986) 10-11. 
4 Bokscha, W. G., KIimatotherapie als ein sedativer, schonender 
und trainierender Faktor. Z. Physiother. 39 (1987) 213 216. 
5 Bomski, B., Franck, O., Klinker, L., and Walther, E., Ober die 
Wirkung von kurzen Kaltreizen. Z. Physiother. 38 (1986) 
165-169. 
6 Borelli, S., and Diingemann, H., Fortschritte der Allergologie 
und Dermatologie. I.M.P. Verlagsgesellschaft, Basel 1981. 
7 Borelli, S., and Fries, P., Hautkrankheiten u d Allergien, in: 
Balneologie und Medizinische Klimatologie, pp. 114-120. Eds 
W. Amelung and G. Hildebrandt. Springer Verlag, Berlin 1986. 
8 Bnlick, K., Warmlaufen oder Kaltstart? Sportliche H6chstleis- 
tung durch K/ilte. Spiegel der Forschung 5 (1987) 13-16. 
9 Brfick, K., and Olschewski, H., Body temperature r lated 
factors diminishing the drive to exercise. Can. J. Physiol. 
Pharmac. 65 (1987) 1274-1280. 
10 Bfihring, M., Kreislauf- und metabolische Effekte serieller 
UV-Expositionen. Z Phys. Med. Baln. Med. Klim. 15 (1986) 
170-172. 
11 Bfihring, M., and Jung, G. (Eds), UV-Biologie und Heliother- 
apie. Hippokrates, Stuttgart 1992. 
12 Ehrler, P., Heliotherapie. Nebelspalter Verlag, Rorschach 
1985. 
13 Fanger, P. O., Thermal Comfort. McGraw-Hill Book Com- 
pany, New York 1972. 
14 Halhnber, M. J., L/ingsschnittuntersuchungen an Hochdruck- 
kranken w/ihrend einer Klima- und Terrainkur in 2000m 
H6he. Sportarzt und Sportmedizin 17 (1966) 473-48l. 
15 Hollmann, W., and Hettinger, T., Sportmedizin. Arbeits- und 
Trainingsgrundlagen. Schattauer Verlag, Stuttgart 1990. 
16 Hollmann, W., Rost, R., Dufaux, B., and Liesen, H., Pr/iven- 
tion und Rehabilitation von Herz-Kreislaufkrankheiten durch 
k6rperliches Training. Hippokrates, Stuttgart I983. 
17 Humpeler, E., MairNiurl, P., and Schulz-Amling, W., Effect of 
whole body-irradiation  oxygen delivery from the rythro- 
cyte. Eur. J, appl. Physiol. 49 (1982) 209-214. 
18 Inama, K., and Halhuber, M. J., Der Herz-Kreislaufkranke 
im Hochgebirgsklima. Ed. Bundesministerium ffir Jugend, 
Familie und Gesundheit Schriftenreihe der Deutschen Zentrale 
ffir Volksgesundheitspflege, Heft 25, Frankfurt/Main 1975. 
19 Jendritzky, G., Klimatherapie. Orundprinzipien der Kli- 
matherapie, in: Lehrbuch der Naturheilverfahren, vol. I, pp. 
304-344. Ed. K.-C. Schimmel. Hippokrates, Stuttgart 1990. 
20 Jendritzky, O., and Schmidt-Kessen, W., Bewegungstherapie 
im heilklimatischen Kurort. Schriftenreihe des Dt. B/iderver- 
bandes 43 (1981) 116-138. 
21 Jesset, U., Das regimen refrigerans in der Therapie der chro- 
nischen Bronchitis. Z. Phys. Med. 7 (1978) 2Z
22 Jordan, H., Kurortherapie: Kureffekt und Kurerfolg. Arb.- 
Med., Soz.-Med., Arb.-Hyg. 2 (1967) 435. 
23 Jungmann, H., Thalassotherapie b i Erwachsenen, i : Kom- 
pendium der Balneologie und Kurortmedizin, pp. 279-285. 
Ed. K. L. Schmidt. Steinkopff, Darmstadt 1989. 
24 Kllinker, L., Ober den Effekt yon Kaltluftliegekuren. 2. Mit- 
teilung. Z. Physiother. 39 (1987) 269-278. 
25 Klinker, L., Walther E., and Knape, K., Einige Ergebnisse 
fiber die therapeutische B deutung von Kaltluftliegekuren. Z. 
Physiother. 36 (1984) 405-413. 
26 Kneist, W., Hochgebirgsklimatherapie bei Allergien und Der- 
matosen, in: Rehabilitation am Kurort - Lethargie oder 
Aufwind?, pp. 149-153. Kongrel3bericht Bad Ffissing, 5.-8. 
Nov. 1985. 
27 Kneist, W., and Rakoski, J., Neurodermitis atopica - Kli- 
matherapie m Hochgebirge. Allergologie 10 (1987) 531-535. 
28 KnieB, A., Bfihring, M., Wolff, F., Roediger, E., WeiBenborn, 
K., and Pirlet, K., Serielle Bestrahlung mit UVB erh6ht den 
plasmatischen PO2 und senkt den Lactatspiegel bei k6rper- 
licher Belastung. Z Phys. Med. Baln. Med. Klim. 14 (1985) 
297-298. 
29 Koal, W., and Klette, H. EinfluB ultravioletter Bestrahlung 
auf die Osteopathie. Med. Welt 48 (1984) 35. 
30 Kozlowski, S., Brzezinska, Z., Kruk, B., Kacinba-Uscilko, H., 
Greenleaf, J. E., and Nazar, K., Exercise hyperthermia as a 
factor limiting physical performance: temperature effect on 
muscle metabolism. J. appl. Physiol. 59 (1985) 766-773. 
31 Lagerstrom, D., Rost, R., and Hollmann, W., Sportmo- 
torische Auswirkungen eines vierw6chigen standardisierten 
ambulanten Trainings ftir Herzinfarktgesch/[digte. Dtsch. 
Ztschr. f. Sportmed. 3I (1980) 319 333. 
32 Menger, W., Notwendigkeit und Chancen der Abh/irtung. 
Heilbad und Kurort 4 (1988) 2-7. 
33 Olschewski, H., and Brfick, K., Thermoregulatory, cardiovas- 
cular, and muscular factors related to exercise after precooling. 
J. appl. Physiol. 664 (1988) 1-9. 
34 Peter, K., R/ibiger U., and Kowalik, A., Erste Ergebnisse mit 
Bright Light (Fototherapie) bei effektiven Psychosen. Psychi- 
atrie Neurot. Med. Psycho/. 38 (1986) 384-389. 
35 Roediger, E., Bfihring, M., and Wolff, F., Kreislauf- und 
Stoffwechselparameter b i seriellen Bestrahlungen mit UVA 
and UVB. Z. Phys. Med. Baln. Med. Klim. 13 (1984) 34-35. 
36 Scherf, H. P., Vergleichende Untersuchungen zurWirkung von 
Ultraviolettbestrahlung der Haut bzw. des Blutes bei Patienten 
mit arterMler Verschlul3krankheit, Psoriasis und Gesunden. 
Med. Promotion (dissertation), Freie Universitfit Berlin 1986. 
37 Schmidtz-Kessen, W., Klimatische Expositionstherapie bei hy- 
potonen Kreislaufregulationsst6rungen. Z. Phys. Med. 6 
(1977) 179 I96. 
38 Schuh, A., Klimatische Einflfisse auf die Bewegungstherapie. 
Dissertation, Mfinchen 1984. 
39 Schuh, A., Eine neues Klimakurkonzept am Beispiel yon 
Garmisch-Partenkirchen. Die Heilkunst 6 (1990) 222-224. 
40 Schuh, A., Ausdauertraining bei gleichzeitiger KS.lteadapta- 
tion: Auswirkungen auf den Muskelstoffwechsel. Phys. Rehab. 
Kur Med. 1 (1991) 22-28. 
41 Schuh, A., and Senn, E., Auf dem Weg zu neuen Klimakuren. 
Heilbad und Kurort 9 (1989) 234 235. 
42 Schuh, A., and Senn, E., Climate and Rheumatic Diseases, in: 
Rheumatic Diseases and Sport. Rheumatology, pp. 22-39. Ed. 
H. W. Baenkler. Karger, Basel 1992. 
43 Schuh, A., and Kneist, W., Auswirkungen der Davoser 
H6henstrahlungs-/Heliotherapie auf die Befindlichkeit von 
Nenrodermitikern. Derm-A-Med News; Kongress fiber 
Fortschritte des Allergologie und Immunologie n Davos vorn 
15.-19. Sept. 1993. 
956 Experientia 49 (1993), Birkh~iuser V lag, CH-4010 Basel/Switzerland Reviews 
44 Schuh, A., Senn, E., and Abkai, L., "Training en repos" durch 
Kaltluft-Liegekur, in: 96. Kongress der Deutschen Gesellschaft 
fiir Physikaliscbe Medizin und Rehabilitation, Heidelberg, Ok- 
tober 1991, p. 65. Ed. G. Rompe. V. Tuschick, Heidelberg 1991. 
45 Schuh, A., Schmidt, H. J., and Kneist, W., Increase of En- 
durance Capacity by Heliotherapy in Davos, in.: Trends and 
New Approaches in Physical Medicine and Rehabilitation. 
Book of Abstracts, Xlth World Congress of the International 
Federation of Physical Medicine and Rehabilitation, Dresden, 
September 1992, p. 187. ABC Satz und Druck GmbH, Berlin 
1992. 
46 S6nning, W., Zur biosynoptischen Arbeitshypothese. Z. Phys. 
Med. Baln. Med. Klim. 12 (1983) 2-5. 
47 Str6der, J., Abh~irtung - Illusion oder Chance? Kneipp-Phys- 
iotherapie 6 (1986) 14-14. 
48 Toss, G., Andersson, R., Diffey, B. L., Fall, P. A., Lark6, O., 
and Larsson, L., Oral vitamin D and ultraviolet radiation for 
the prevention of vitamin D deficiency in the elderly. Acta 
reed. scand. 212 (1982) 157-161. 
49 Vocks, E., Kneist, W., and Borelli, S., Therapie der Psoriasis 
in verschiedenen Klimabereichen - kritische Wertung. Haut- 
nab 1 (1987) 32-36. 
50 Vogelaere, P., Bekaert, R., Leclerq, R., Brasseur, M., and 
Quirion, A., Preliminary study about cold stress work adapt- 
ability and recuperation. Dtsch. Zschr. f. Sportmed. 35 (1984) 
23-32. 
